Design of protein function by physical perturbation method.
Based on three-dimensional structure of proteins, a rational strategy to design the protein function by physical perturbation method was proposed and tested on one of the well-examined enzymes, thermolysin for higher catalytic activity. An attempt was made to change the electrostatic potential and the dynamic property of three-dimensional structure around the active sites by single-amino-acid mutations, and the physical property of the mutants was then evaluated. Several mutants were found to have remarkably higher enzymatic activity than wild type. The multiple mutation was introduced and the logarithm of the activity was found to be almost additive. A ten times higher active mutant was realized by simultaneously introducing three single-mutations. This strategy can be easily extended to not only other enzymes but also other kinds of proteins than enzymes to modify or control the protein function based on their three-dimensional structures.